INTRODUCTION 45
Toll like receptors (TLRs) are pattern recognition receptors that recognize 46 microbe/pathogen-associated molecular patterns, contribute to the activation of the innate responses 47
Tween 80 (vol/vol) . BCG was collected at the logarithmic phase of growth (absorbance 1.0 122 measured at OD 650 ). Aliquots were frozen in PBS with 10% glycerol and kept at -70 o C. Three vials 123 picked randomly from the stock were thawed, serially diluted in plating buffer (PBS with 0.05% 124 Tween-80) and CFU counted 2-3 weeks after plating on Middlebrook 7H11 agar (Karolinska 125 Hospital, Solna, Sweden), with glycerol, oleic acid-albumin-dextrose-catalase and the antibiotics: 126 polymyxin B and amphotericin B. 127
128
Immunizations 129
WT and TLR2 -/-mice were immunized subcutaneously (s.c.) at the dorsal neck region three 130 times at two weeks interval with Ag85A (10 μg/animal) or 19kDa (10 μg/animal) antigens 131 formulated with CT (1 μg/animal) as adjuvant. 132
133

Sample collection 134
Serum and spleens were collected 7 days after the last immunization. Mice were bled from 135 the tail vein and serum, collected after centrifugation of coagulated blood. Mice were sacrificed and 136 spleens removed aseptically and placed in sterile PBS. Single cell suspensions from the spleens were 137 prepared by teasing the tissue with sterile forceps and allowed to stand for 10 minutes to settle down 138 debris. Supernatants were removed gently, cells washed and enumerated on hemocytometer. 139
Thereafter, cells were cultured in complete Dulbeccos modified Eagles medium (DMEM) or 140
Roswell Park Memorial Institute (RPMI) medium containing 10% fetal calf serum, 2 mM L-141 glutamine, 100 U/ml penicillin, 100 μg/ml streptomycin, 2 mM sodium pyruvate (all from 142
Invitrogen, Paisley, UK) and 0.05 M 2-mercaptoethanol (Sigma). 143
Generation of BMM and PuM 145
BMM were generated as previously described (28). Briefly, after sacrifice, the femur and 146 tibia of the hind legs were removed. Bone marrow cavities were flushed with cold, sterile PBS 147 followed by washings and re-suspension of the cells in complete DMEM or RPMI supplemented 148 with 20% L929 cell conditioned medium (as a source of macrophage colony-stimulating factor). 149
Bone marrow cells were plated in cell-culture plates and incubated for 7 days at 37˚C, 5% CO 2 , 150 replacing medium every second day. Before use, BMM were washed and maintained in complete 151 DMEM without L929 cell conditioned medium for 24 h before use as APC. 152
Pulmonary macrophages (PuM) were prepared from C57BL/6 mice using Corti's protocol 153 with some modifications (7). Dispase (Gibco-Invitrogen, Paisley, UK) was instilled into the lung via 154 the trachea; the lungs were removed and incubated in a dispase-containing solution for 45 min at 155 room temperature. The parenchymal tissue was carefully teased apart, and the cell suspension 156 IgG1 and IgG2a Ab levels were measured by ELISA. Independently of the type of antigen used, 215 both mouse strains had comparable levels of specific IgG (data not shown) and IgG1 (Fig. 1) . In 216 contrast, high levels of specific IgG2a were found only after immunization with 19kDa. Also in this 217 case the levels were comparable between the two mouse strains (Fig. 1) . These results suggest that 218 antibody production may not be dependent on TLR2 signaling. 219 We did not observe major differences in IFN-γ production between the groups of animals 243 immunized with Ag85A ( Fig. 1 supplemental data) . For animals immunized with 19kDa, 244 comparable levels of IFN-γ were produced by spleen cells from the WT and TLR2 -/-mice when WT 245 BMM 19kDa were used but BMM from TLR2 -/-mice could only induce high amounts of IFN-γ in WT 246 spleen cells. However, when both splenocytes and APC were obtained from TLR2 -/-, the IFN-γ 247 levels were low. This suggests that there may be defects in the T cell and/or APC compartments of 248 the TLR2 -/-mice immunized with 19kDa but that these defects are only observed under suboptimal 249 conditions (Fig. 3a) . (Fig. 4) . Furthermore, for the up-regulation of the co-stimulatory molecules CD86 and CD40, 277 compared to BMM, PuM were lower responders to Pam3 and to anti-CD40 but not to LPS. That 278 Pam3, was not efficient in up-regulating these important co-stimulatory molecules might at least be 279 a partial explanation of the lower APC capacity of PuM when pulsed with the 19kDa mycobacterial 280 antigen, also a TLR2 ligand. CD80 and MHC II were not up-regulated following stimulation but 281 constitutively expressed to a higher extent in PuM compared to BMM, possibly indicating a more 282 mature phenotype (Fig. 5) . Over that level, no differences may be observed as in the case of strong WT BMM presentation 310 possibly compensating for weaker TLR2 -/-primed T cells and the reverse. However, when a weaker 311 APC as the PuM was used, the level of signaling was decreased to suboptimal levels and 312 deficiencies could be observed. 313
The lower capacity of PuM as APC compared to BMM could be due to commitments to a 314 more restricted phenotype in the lung tissue. This could include lower capacity of response to 315 stimuli, lower phagocytic capacity or lower processing capacity. To analyze this issue, we looked at 316 cytokine production and expression of co-stimulatory molecules upon stimulation. PuM responded 317 relatively well by producing cytokines but the profile was different from that of BMM. In general, 318
PuM responded to a lower degree than BMM to the TLR2 ligand Pam3 and to anti-CD40. Also, for 319 the up-regulation of the co-stimulatory molecules CD86 and CD40, PuM compared to BMM were 320 lower responders to Pam3 and to anti-CD40 than to LPS. It is known that CD86 is an important co-321 stimulatory molecule for the priming and activation of naive and memory T cells, respectively (14) . 322
That important co-stimulatory molecules were not properly up-regulated upon stimulation with the 323 TLR2 ligand, may explain why PuM were less effective than BMM as APC since this is based on 324 the response against 19kDa which is a TLR2 ligand. However, PuM were able to secrete similar 325 levels of IL-6 as BMM after Pam3 stimulation which suggests that the above mentioned reduced 326 response of PuM could be ascribed more to differences in maturation levels of PuM and BMM than 327 to deficiencies in TLR2 signaling. Environmental factors could contribute to modulation of the 328 response to TLR2 ligands. As reported by Sato et al (29) A perhaps trivial explanation for the lower APC ability of PuM is that BMM phagocytic 334 capacity is 5-10 times higher than the capacity of PuM (data not shown). Obviously, the lower 335 uptake would contribute to lower cargo and lower antigen to processed and presented. 336
It has been shown that immunization with 19kDa does not lead to protective immune 337 responses against Mtb (26) but it was important here to examine whether TLR2 -/-mice, following 338 immunization with protective mycobacterial antigens such as the Ag85A (36) could be protected 339 against mycobacterial infection. Consistent with the findings reported previously by other groups, 340
we also observed that immunization of WT or TLR2 -/-mice with 19kDa was not protective against 341 mycobacterial infection (data not shown). In contrast, WT and TLR2 -/-mice immunized with 342
Ag85A were protected to a similar extent even when infection is done intra-nasally (Fig. 2  343 supplementary data). This is of interest because despite the observed deficiencies in response to 344 TLR2 ligands, the TLR2 -/-mice could be efficiently protected when vaccinated with other antigens. 345
In summary, we report here that the TLR2 -/-mice were deficient both in the T cell and in the 346 APC compartments. Phagocytosis of bacteria and phagosome maturation have been found to be 347 impaired in the absence of TLR signaling. (3). We did not observe major differences in phagocytosis 348 between TLR2 -/-and WT macrophages (data not shown) but deficiencies in phagosome maturation 349 may have contributed to the lower APC capacity in the TLR2 -/-mice. 
